This study compares the performance of sector portfolios from Islamic and conventional stock markets, using standard as well as current performance measures for a recent sample period between January 1996 and December 2015. Furthermore, to test the robustness of our analysis and to determine which type of portfolios offer better performance depending on the economic cycle, the full sample period is divided into three sub-sample periods: Before, during and after the recent global financial crisis. The three main outcomes of this research confirm that, first, the sector with the best performance results is Health Care, while the sector with the worst performance results is Financials for the Islamic as well as the conventional stock market. Second, the post-crisis sub-period exhibits the best performance not only in conventional but also in Islamic markets, confirming that portfolio performance depends on the economic stage and highlighting emerging signs of economic recovery. Third, Islamic sector portfolios, as a whole, show better performance than conventional sector portfolios for all performance measures-not just for the full period but also for the three sub-sample periods. The superior risk-adjusted returns of the Islamic sector portfolios, even during the recent global financial crisis, can be justified, among other reasons, by the moderated uncertainty and speculation, as well as the fact that Islamic finance prevents interest rates that have a negative impact on the economy. Thus, Sharia-compliant assets can contribute to improving the sustainability of unattractive performance portfolios during financial crises.
Introduction and Literature Review
There is a huge amount of research that focuses on Islamic portfolios, aimed mainly at Sharia-compliant investors related to finance limitations [1] . Thus, recent papers compare Islamic and conventional indices to analyze the peculiarities of the Islamic indices. For example, reference [2] compared nine Islamic and conventional indices and found that the Islamic indices showed a better performance than the conventional indices during the last financial crisis period. In this line, reference [3] examined twelve Islamic and conventional stock markets and they found that the efficiency of the Islamic stock markets is higher than the conventional stock markets due to their peculiarities and Sharia-compliant laws, among other reasons. Furthermore, other studies show the advantages of portfolio diversification in Islamic stocks and the desirability of using Islamic finance instruments for hedging, as safe havens. One such example is the study by [4] , who researched the connectedness between stocks from Islamic and conventional markets in five countries. Accordingly, reference [5] found that Islamic as well as conventional indices emulate an analogous cyclical pattern and, additionally, Islamic equities provide portfolio diversification benefits because of their reduced systematic risk.
Moreover, some other papers found different performances in the short, medium and long term. Thus, for instance, [6] found higher efficiency in Islamic stocks in comparison with conventional stocks in the medium term but a lower efficiency in the short term. Furthermore, these outcomes imply that Islamic portfolios reduce the financial risk in investments and allow for diversification and hedging. Similarly, [7] compared ten sectoral Islamic and conventional indices. They found that Islamic sectoral indices usually show higher efficiency than conventional ones in the last ten years. Furthermore, both indices present an analogous efficiency in the shorter horizon. Finally, [8] found that Islamic stocks are more attractive for risk-seeker investors and, contrarily, conventional stocks are more suitable for risk-averter investors.
On the other hand, another branch of papers is focused on dynamic interdependencies among conventional and Islamic portfolios. Thus, [9] analyzed the financial performance and the directional interdependence of Islamic and conventional stock indices. These authors found that there is an appreciable level of directional interdependence between both types of stock indices. Moreover, they highlighted that the Sharia-screened Islamic equity index is an efficient hedging instrument during economic meltdowns (in line with [5] ). [10] examined the dynamic interdependence structure between conventional and Islamic stock markets, and conventional and Sharia-compliant bonds in Malaysia. They found that conventional markets transmit spillovers to Islamic markets. Furthermore, the Sharia-compliant bond market receives shocks from the rest of the markets. They add that some explanatory factors of those results might be economic meltdowns, legal issues and political uncertainties. In addition, [11] focused on uncertainty, comparing Islamic and socially responsible assets with conventional ones in the US. They found that all assets show the same level of uncertainty, although the recent global financial crisis and political and economic news increase uncertainty in both indices. Lastly, they confirmed that these outcomes would help to rebalance investor portfolios according to uncertainty. Finally, [12] explored the causality in the mean and variance for Islamic and conventional stock markets. The author affirms that the conventional stock market transmits spillovers to the Islamic stock market.
A recent and relevant research line about Sharia-compliant stocks uses standard performance measures, emphasizing the convenience of using these measures for comparing stock portfolios. Following this research line, [13] used monthly observations of both conventional and Islamic Dow Jones indices covering the US, emerging markets and some developed countries from January 1996 to April 2015 using classical performance measures, specifically, the Sharpe ratio. He concluded that Sharia-compliant stocks perform better in the short term, while conventional ones are better in the long term due to the coverage they offer. These outcomes are applicable for risk-averse as well as risk-tolerant investors. [14, 15] used classical performance ratios such as the Sharpe, Treynor and Jensen measures and they showed that the Islamic indices outperformed the conventional ones in the recent global financial crisis. [2, 16] , among others, confirmed the same results. Specifically, [2] analyzed nine Islamic and conventional indices by applying stochastic dominance and they also confirmed a superior performance of Islamic indices in the recent financial crisis. Similarly, [17] used various risk-adjustment performance measures and they found that Sharia-compliant funds show a better risk-return tradeoff than the market (in line with [18] ). Additionally, [19] measured the performance of twelve Islamic and conventional indices in extreme market conditions by implementing a recent methodology (logistic smooth transition model, LSTAR), and they showed the better performance of Islamic indices during economic meltdowns. So, much of the literature concludes that Islamic indices outperform conventional indices during financial crisis periods, although there is some other research that finds similar performance in Islamic and conventional portfolios according to different risk-adjusted return measurements (e.g., [20] [21] [22] , among others).
Our paper aimed to study the performance of sector portfolios from the Islamic and conventional stock markets and to compare whether the conventional indices perform better or worse than the Islamic indices depending on the economic cycle, contributing to the last branch of research. In particular, our empirical study analyses the behavior of conventional compared to Islamic sector portfolios to find the main differences between both stock markets using different performance measures of portfolio management. Specifically, this paper uses classical performance measures based on profitability and risk, that is, the capital asset pricing model (CAPM), such as the alpha ratio, the reward to volatility ratio, and the reward to variability ratio, developed by [23] [24] [25] , respectively. Moreover, this paper proposes the inclusion of the Sortino ratio [26] and the Conditional Sharpe ratio as modifications of the Sharpe's ratio to solve some of its drawbacks. Furthermore, this research also includes the Omega ratio [27] , because it takes into account the four moments of the probability distribution function (mean, variance, skewness and kurtosis) instead of only the first and the second moments (mean and variance), like the five previous measures do. Finally, for robustness, the manipulation proof performance measure (MPPM) developed by [28] is also analyzed to dynamically measure the conventional and Islamic sector portfolio's premium return for a relative risk aversion. The MPPM is the most recent and reliable performance measure for avoiding the possibility of manipulation from portfolio managers. Furthermore, this measure also takes into account all the aforementioned statistical moments of the distribution.
A second robustness test is proposed, dividing the full period into three sub-sample periods to study potential impacts on performance measures of some notable financial and economic episodes, such as the credit crunch of 2007. Thus, we distinguish the following sub-periods: (1) The pre-crisis sub-period-before the US subprime mortgage market crisis (January 1996-June 2007), (2) the financial crisis sub-period (July 2007-December 2010), and, finally, (3) the post-crisis sub-period (January 2011-December 2015). Therefore, our paper will contribute to previous literature comparing conventional and Islamic sector portfolios using standard ratios (the Jensen, Treynor, Sharpe, Sortino and Conditional Sharpe ratios) as well as current performance measures like the Omega ratio and the MPPM [29, 30] . Moreover, this paper confirms that the stage of the economy may be a crucial factor to analyze the performance of sector portfolios. So, the whole sample period is divided into three different sub-sample periods of analysis-pre-crisis, crisis and post-crisis-to identify the best performance portfolios according to the economic trend.
It is mainly interesting to note that this research will contribute to the sustainable development in the context of portfolio management by investigating the impact of the recent global financial crisis [31] as well as by diversifying investments in Islamic stocks. Specifically, this study performs a comparison of the potential different performances of conventional and Islamic stocks. So, this paper analyses the possibility for portfolio managers to include Sharia-compliant assets in portfolios to diversify them and to reduce their systematic risk, primarily in certain economic meltdowns. Therefore, Islamic stocks can be used as hedging assets to improve the sustainability of unattractive investments.
Thus, the main results of our study show that Islamic sector portfolios, as a whole, outperform conventional sector portfolios for all performance measures and periods. Furthermore, the post-crisis sub-period exhibits the best performance for both conventional and Islamic stock markets, showing that sector portfolio performance depends on the stage of the economy and reflecting emerging signs of economic recovery. Finally, Health Care is the best performing sector and Financials is the worst performing sector-not only in conventional but also in Islamic stock markets.
The rest of this paper is structured as follows. Section 2 describes the most important principles of Islamic Finance. Section 3 explains the data and the performance measures used in this paper. Section 4 shows the main results of this research and, finally, Section 5 summarizes the concluding remarks of this study.
Islamic Banking: Principles
Islamic banking stemmed from the need for the banking system to serve the increasingly large group of Muslim clients who wanted to obtain financing for their economic activities (agriculture, manufacturing, and mining, among others) without having to break the principles established by Islam, and, so be faithful to their religious beliefs. In this way, believers can reconcile the religious and financial spheres.
Islamic banking is based on Sharia, which is the Islamic law that regulates human behavior. The Sharia is formed on the one hand by the Koran and by the Sunnah which contains the sayings and actions of the Prophet Muhammad. On the other hand, we find fiqh or Islamic jurisprudence that encompasses Ijmaa, which refers to the agreements reached by a group of Muslim scholars about a specific matter based on the Koran and the Sunnah, and Qiyas, or deductive reasoning from the Koran and Hadith.
Thus, the first Islamic bank emerged in Egypt in 1963: Mit Ghamr's savings bank. Its main function was to channel the savings of the rural population and to invest in commerce or industry, under the principle of the distribution of profits and losses. Therefore, the savings bank was a first attempt to formalize the bank according to Islamic principles. However, it soon had to close its doors to the public, mainly due to the scarcity of financial resources.
Since then, Islamic finance has undergone a great development due to the enormous impetus that the economy exported oil in the Middle East. Therefore, the need arose to mark the common guidelines to be followed by Islamic banks.
With the establishment of Islamic institutions that regulate banking activity, numerous Islamic banks have appeared in different countries. The main drawback for the Islamic financial system is a non-homogeneous legislation due to the different interpretations that each Sharia scholar makes. Once this problem is solved, Islamic banking may show greater transparency and more homogenous financial management, which would attract investors.
The principles governing Islamic banking are as follows:
The prohibition of interest or utilization: The interest rate or Riba is considered the key factor of Islamic finance and is defined as the price of money at a certain point in time, which would be a benefit for the lender.
Gharar and maysir prohibition: The concept gharar refers to the realization of contracts in which excessive risks are taken, due to asymmetric information between parties and the assumption of high uncertainty. On the other hand, we have the maysir concept that refers to speculation and gambling-that is, to those activities that allow us to make profits without making any fruitful efforts (short sale of shares, derivatives, and lottery between others) [32] . The distribution of losses and benefits: With the aim of equality between the lender and borrower. Zakat: The azaque or zakat is the third of the five pillars of Islam. It literally translates to "increase" or "purify", and it is an economic obligation that Muslims have to help the poor or fund charities. The prohibition of economic activities that are haram: Islam establishes a ban on financing haram or illicit activities such as pornography and gambling, as well as those related to alcohol, tobacco, drugs, weapons, and food products derived from pork.
Islamic banking is expected to adapt to new demands with the creation of new financial instruments that will meet the needs of both investors and Muslim savers anywhere in the world.
These peculiarities of the Islamic stock market show relevant differences between the performance measures of Islamic and conventional stock markets and, also, depending on the stage of the economy.
Data and Performance

Data
The Dow Jones Islamic Stock Market Index (DJIM), which was created to meet the investment needs of the Muslim population, is used in this paper because it does not include companies whose activities are haram (illicit) or companies that apply interest rates. Therefore, this index measures the profitability of stocks that comply with the Sharia and collects more than 12,000 companies from 77 different countries. In addition, the Dow Jones Global (conventional) Stock Market Index (DJGM or DJCM) has been used to make comparisons with the Islamic stock market.
Other data used are the Islamic and conventional sector equity indices related to DJIM and DJGM (DJCM), respectively. This will allow us to appreciate differences between both stock markets. The analyzed sectors-extracted from the Industry Classification Benchmark (ICB) ( Table 1) The sample period selected for this study is from January 1996 to December 2015, with a weekly frequency (every Friday), in line with [33] [34] [35] [36] , among others. All data are expressed in US dollars to prevent data being affected by the exchange rate. In addition, we use weekly instead of daily or monthly data, because weekly data are less contaminated by noise and trading bias, as well as the fact that this frequency offers a number of observations large enough to obtain more consistent results [36] .
Thus, Table 2 collects the main descriptive statistics, and stationarity and unit root tests. The mean weekly returns of the Islamic and global indices (DJIM and DJGM or DJCM) are quite similar, close to zero but positive. In addition, Islamic sector portfolios show a higher standard deviation than their conventional counterparts. Most sector portfolio returns exhibit negative asymmetry and excess kurtosis (As suggested by a referee, the kurtosis values of Islamic and conventional sector portfolio returns are very high, so this may undermine the whole analysis. Thus, a simple visual inspection allows us to detect and remove potential outliers). The Jarque-Bera statistic rejects the null hypothesis of a normal distribution for all series at the 1% level. Standard stationarity and unit root tests show that all series of Islamic and conventional sector portfolio returns are stationary.
After analyzing the main descriptive statistics of the returns obtained by Islamic and conventional sector portfolios over the period analyzed, the behavior of both sector portfolios might be different. 
Performance
In order to determine how Islamic and conventional sector portfolios have performed against the market index, diverse performance measures are proposed in this paper. Generally, the higher their risk-adjusted return, the better the sector portfolios will perform.
First, classical performance measures of sector portfolios are proposed. They are based on a two-dimensional analysis-profitability and risk measured with the standard deviation or the beta coefficient. So, all of them are based on the standard form of the CAPM.
Specifically, the first three standard performance measures used in this research are Jensen's alpha ratio, Treynor's reward to volatility ratio and Sharpe's reward to variability ratio:
The Jensen's alpha ratio measures the ability to achieve a higher return than expected based on the risk it supports [23] . This ratio indicates the breadth of the portfolio and it is based on the CAPM.
Mathematically:
where E(r p ) is the return of the selected portfolio/fund, r f is the risk-free interest rate, E(r m ) is the stock market return and β p is the beta factor of the selected portfolio.
Treynor's reward to volatility ratio measures the excess return or the risk premium per unit of systematic risk (β) [24] . This ratio focuses on the depth of the portfolio and it is also based on the CAPM.
To interpret the result obtained, it is necessary to calculate the Treynor index of the market portfolio (T m ):
where E(r m ) is the expected market portfolio return and β p is the beta factor of the market portfolio. The Sharpe's reward to variability ratio measures the excess of returns per unit of the total risk assumed unlike Jensen's and Treynor's ratios that only take into account the systematic risk [25] . Therefore, this ratio takes into consideration both the breadth and the depth of the portfolio. Thus, the Sharpe index relies on the capital market line (CML) of the CAPM.
where σ p is the standard deviation of the selected portfolio/fund. To interpret the result obtained, it is necessary to calculate the Sharpe ratio of the market portfolio (S m ):
where σ m is the standard deviation of the market portfolio. This paper also proposes the Sortino ratio as the fourth performance measure [26] to solve the following drawbacks of the Sharpe ratio: (1) Normally distributed returns and (2) no distinction between the upside risk and the downside risk, although rational investors are only afraid of the downside risk. Therefore, [26] only considered the downside risk, focusing their ratio on returns that fall below a specified required rate of return (called threshold).
The Sortino ratio measures the excess in returns per unit of risk, calculated by a dispersion measure of negative returns. This ratio modifies the Sharpe ratio since it only penalizes those returns that fall below the investor-specified required return that is the threshold return.
where τ is the minimum acceptable return (or minimum threshold) and LPM is the lower partial moment of the selected portfolio/fund. Specifically, the denominator, LPM(τ), is the downside deviation-, which measures the downside risk of returns that fall below a minimum threshold, τ.
The higher the Sortino ratio, the better the management performed based on the assumed risk. Additionally, this paper proposes the conditional Sharpe ratio as the fifth performance measure to solve another weak point of the Sharpe ratio: This ratio adopts standard deviation as a proxy of the latent variability; furthermore, the volatility is time varying [37, 38] . Therefore, the conditional Sharpe ratio will show time variation according to the business cycle.
The conditional Sharpe ratio of a portfolio/fund, CS t , is defined by [37] as the ratio of the conditional mean excess return to the conditional standard deviation of this return. These authors also show that this ratio can be written in terms of the volatility of the pricing kernel and the correlation between the pricing kernel and the return.
where r ft is the risk-free interest rate, σ t is the standard deviation and corr t is the correlation, conditional on information at time t, respectively, while r t+1 is the return of the selected portfolio/fund and M t+1 is the stochastic discount factor, or the pricing kernel, conditional on information at time t+1, respectively. On the other hand, the conditional Sharpe ratio of the market portfolio is:
The conditional Sharpe ratio of the market portfolio is also proportional to the volatility of the pricing kernel and the correlation between the pricing kernel and the return on the market at time t+1, r mt+1.
According to Equations (7) and (8), if this ratio varies considerably over time, it will be due to the variation in the conditional volatility or conditional correlation.
This research also proposes the Omega ratio as the sixth performance measure [27] because it takes into account the four statistical moments of the probability distribution function (mean, variance, skewness and kurtosis), solving the main drawback of all previous performance measures; that is, they only take into consideration the first and second moments of the distribution (mean and variance). So, this new ratio, Omega ratio, has been shown to be a trusty risk indicator.
The Omega ratio measures the relationship between the probability of making a profit and that of making a loss. This ratio can improve previous standard performance measures because all higher moments of the distribution are considered Mathematically:
where τ is the threshold of the expected return. The higher the Omega ratio, the better the portfolio performance due to a higher probability of obtaining profits, and vice versa.
To properly test the robustness of these performance measures for the Islamic and conventional sector portfolios, this paper proposes calculating one of the most recent and sophisticated performance measures, the manipulation proof performance measure (MPPM) [28] . These authors pointed out that common and static performance measures such as the Jensen, Treynor, Sharpe and Sortino ratios, among others, can be subject to manipulation, deliberate or not, and these measures can thus obtain misleading conclusions. Additionally, [39] affirmed that the MPPM is more accurate than other performance measures, including measures designed to include tail risk such as the Sortino ratio, because it is resistant to manipulation, contrarily to static measures.
The main strength of the MPPM is based on the fact that it is a dynamic performance measure that prevents the manipulation of performance scores by adjusting the return distribution through dynamic trading [29, 30] . So, it will also show time variation according to the business cycle like the conditional Sharpe ratio does.
The MPPM assesses the portfolio's premium return after adjusting per risk. That is, the MPPM(A) represents the certainty equivalent excess (over the risk-free interest rate) return for an investor with a risk aversion of A employing a utility function similar to the power utility function. Moreover, the MPPM does not assume any distribution function and, therefore, this performance measure takes into consideration all higher moments of the distribution (mean, variance, skewness and kurtosis).
where parameter A is the measure of the relative risk aversion that, according to [28] , historically varies between two and four. Later, we find that there is no difference in our results whether we use two, three or four. Therefore, like [28] , we report our results using an A value of three. In addition, ∆t is the time length between observations, T is the number of observations, r t is the return of the selected portfolio and r ft is the risk-free interest rate at time t. The higher the MPPM, the better the portfolio performance.
Main Results
The performance measures of conventional and Islamic sector portfolios are compiled in this section, which is divided into four headings. In the first heading, all these performance measures have been compared in the full period to analyze the joint effect. In the second heading, aimed to test the robustness of these results, the whole sample period has been divided into three sub-sample periods based on financial and economic events, such as the recent global financial crisis, that may affect the results analyzed in the full sample. Thus, the management behavior in certain sector portfolios may vary depending on the phase of the economic cycle. In the third heading, an extended statistical analysis of the results has been implemented. Finally, in the fourth heading, overall comments about general results have been collected. Table 3 reports the performance measures of conventional and Islamic sector portfolios (first and second panels of Table 3 , respectively) for the Jensen, Treynor, Sharpe, Sortino, conditional Sharpe, and Omega ratios and the MPPM for the whole sample period. Additionally, this table includes two ranks of all these sector portfolios according to the MPPM and the Omega ratio, as described by (10) and (9), respectively, because they are the newest and the most complete and reliable performance measures which take into consideration the four statistical moments of the distribution.
Analysis of the Whole Sample Period
On the one hand, the performance results of conventional sector portfolios for each ratio, which are shown in the first panel of Table 3 , are the following:
According to Jensen's ratio, the values above zero show an excess in returns with respect to the expected performance depending on the characteristic line (breadth). Therefore, the sectors with the best performance are Health Care and Consumer Services. Furthermore, the worst performing sectors are Financials and Basic Materials. To analyze the performance results based on Treynor's ratio, it is necessary to compare each sector portfolio ratio with the conventional or Islamic market portfolio ratio, as appropriate. Sectors with values above the market index value indicate the existence of an excess in returns per unit of systematic risk assumed (beta factor of sector returns) and so, a good performance. Therefore, the conventional sectors with the best performance (depth) are Health Care and Consumer Goods, while the worst performing sectors are Financials and Utilities.
To interpret the Sharpe ratio, it is also necessary to compare the sector portfolio ratio with the market portfolio ratio (conventional or Islamic, as appropriate). Sectors such as Health Care and Consumer Goods with higher values than the market value show an excess in returns per unit of total risk assumed (standard deviation of sector returns) and, as a consequence, good performance (breadth and depth). Contrarily, the worst performance corresponds to the sectors Financials (negative value) and Utilities.
According to the Sortino ratio, based on the assumed risk and focusing attention on the "loss zone", the best performing sectors are, again, Health Care and Consumer Goods. On the opposite side, the worst performing sectors are Financials and Basic Materials.
Regarding the conditional Sharpe ratio, a dynamic performance measure that takes into account that the volatility is time varying, the best and the second best performing sectors are Health Care and Consumer Services and, contrarily, the worst and the second worst performing sectors are Basic Materials and Utilities, respectively.
With regard to the Omega ratio, the sectors with the highest values are Health Care and Consumer Goods, which means that these sector portfolios perform better as the probability of making a profit is higher. In contrast, the sectors with the lowest Omega ratio are Financials and Basic Materials. In addition, the ranking based on the Omega ratio, shown in the third column of Table 3 , ranks all conventional sector portfolios and ratifies that the best performing sector is Health Care, followed by Consumer Goods (corroborating the results of Sortino's, Sharpe's and Treynor's ratios and partially the results of Jensen's ratio and the conditional Sharpe, where the second best sector is Consumer Services). Furthermore, the worst performing sector is Financials, followed by Basic Materials (confirming the results of Sortino's and Jensen's ratios and partially Sharpe's and Treynor's ratios where the second worst performing sector is Utilities. Contrarily, the worst performing sector according to the conditional Sharpe ratio is Basic Materials which coincides with the second worst performing sector for Omega, Sortino's and Jensen's ratios).
Finally, to test the robustness of these results, the dynamic MPPM is also analyzed to measure the conventional and Islamic sector portfolio's premium return for a relative risk aversion. Specifically, the conventional sector portfolios with the highest MPPM values are Health Care and Consumer Goods, confirming that they are the best and the second best performing sectors, respectively. Contrarily, the worst performing sector is Basic Materials, followed by Financials. Additionally, the ranking based on the MPPM, reported in the second column of Table 3 , which ranks all conventional sector portfolios, confirms that the best performing sector is Health Care, followed by Consumer Goods (corroborating the results of Omega's, Sortino's, Sharpe's and Treynor's ratios and partially the results of Jensen's ratio and conditional Sharpe ratio, where the second best sector is Consumer Services). Furthermore, the worst performing sector is Basic Materials and the second worst is Financials (coinciding with the two worst performing sectors for Omega's, Sortino's and Jensen's ratios and partially for Sharpe's, conditional Sharpe and Treynor's ratios, but in reverse order).
Therefore, as a summary of the main performance results of conventional sector portfolios in the full period according to all the performance ratios and Omega and the MPPM ranks, the best performing sector is Health Care and the second best is Consumer Goods. Contrarily, the worst performing sectors are Basic Materials and Financials, although their order depends on the ranking.
On the other hand, the performance results for the Islamic sector portfolios, shown in the second panel of Table 3 , shows that according to Jensen's, Treynor's, Sharpe's, Sortino's, and Omega's ratios and the MPPM, the best performing sectors are Health Care and Consumer Services. Furthermore, the Omega and the MPPM ranks confirm that the best performing sector is Health Care, followed by Consumer Services, contrarily to the order assigned by Jensen's, Sharpe's and conditional Sharpe ratios. However, the worst performance is not entirely clear because the results of Jensen's, Treynor's, Sharpe's, Sortino's and Omega's ratios show that the worst performing sector is Utilities and the second worst is Financials (the conditional Sharpe ratio only agrees with them in the second worst performing sector), while according to the most realistic and newest measure, the MPPM, the worst performing sector is Financials and the second worst is Technology.
As a conclusion to the full period, conventional and Islamic sector portfolios agree on the fact that the sector that presents excess returns and, therefore, a better performance is Health Care. Furthermore, the sector that contributes the worst behavior and, therefore, the poorest performance is Financials. Therefore, the behavior of conventional and Islamic sector portfolios is quite similar in the whole sample period.
Finally, it is worth pointing out that the Islamic market (DJIM) in particular and most Islamic sector portfolios in general present higher values for all the calculated ratios, indicating a better performance than the conventional market (DJCM) and the conventional sector portfolios. Jensen's ratio shows a superiority of conventional to Islamic sector portfolios only in a few cases.
Analysis by Sub-Periods
To test the robustness of our analysis, this section divides the whole sample period into sub-sample periods to determine which sector portfolios are the most sensitive to the relevant economic and historical events in the last decade, such as the credit crunch of 2007. For this, according to [36] , current financial events have been considered and, consequently, the full sample is divided into the following three sub-periods:
1.
Pre-crisis sub-period-before the US subprime mortgage market crisis (from January 1996 to June 2007).
2.
Financial crisis sub-period (from July 2007 to December 2010).
3.
Post-financial crisis sub-period (from January 2011 to December 2015). Table 4 depicts the performance measure results of conventional as well as Islamic sector portfolios (first and second panel of Table 4 , respectively) in the pre-crisis sub-period, under healthy economic conditions.
Pre-Crisis Sub-Period (January 1996-June 2007)
The conventional sector portfolios that present an excess in returns, and, as a consequence, a better performance for all the ratios, except for the conditional Sharpe ratio and partially for the Sortino's ratio, are Health Care and Oil and Gas. The ranking position of these two best sectors depends on the portfolio measure. Oil and Gas ranks first and Health Care second for Jensen's, Treynor's, Sharpe's and Omega ratios. However, Health Care is the best performing sector and Oil and Gas is the second best according to the MPPM ranking, determining the final order (In the case of disagreement between performance measures, the MPPM statistic will be chosen to decide between them because it is the most accurate performance measure -it is dynamic, free of manipulation and takes into account the four moments of distribution-). On the contrary, the worst performing sector is Technology, followed by Telecommunications for both Omega and MPPM ranks, apart from most of the remaining ratios, except for the conditional Sharpe ratio that disagrees with these two worst performing sectors.
On the other hand, the performance results of Islamic sector portfolios show that the best performing sectors differ depending on the performance measures. So, this study selects the MPPM rank to determine that Health Care and Consumer Services are the best and the second best performing sectors, respectively. Contrarily, the worst and the second worst performing sectors are Technology and Financials, respectively, according to the MPPM rank. The results of the remaining ratios coincide with these two worst performing sectors but ranked in reverse order. In summary, Health Care presents the best performing results for both the conventional and Islamic market, while Technology shows the worst behavior.
It should be noted that in this pre-crisis sub-period, most Islamic sector portfolios as a whole (including the Islamic market, DJIM) present higher values for all performance measures than conventional sector portfolios (and the conventional market, DJCM, respectively), stating a better performance. So, the results of this first sub-period are consistent with the outcomes of the total sample. Table 5 shows the performance analysis using all the previous ratios in the crisis sub-period for conventional as well as Islamic sector portfolios in its first and second panels, respectively. So, this sub-period includes the credit crunch of 2007 as well as its consequences for the economy.
Crisis Sub-Period (July 2007-December 2010)
Looking at conventional sector portfolios, Consumer Goods and Health Care present an excess in returns during the economic crisis period and so, they became the best and the second best performing sectors. On the contrary, the worst performance corresponds to Financials, and Oil and Gas. These outcomes correspond to the MPPM ranking. However, other performance measures rank Basic Materials first and Consumer Goods second, while their worst performing sector is Financials, by unanimity, coinciding with the MPPM, but their second worst sector is Utilities.
With regards to the results of Islamic sector portfolios, the best performing sector is Consumer Services and the second best is Health Care. Contrarily, according to the MPPM, the worst performing sector is Utilities and the second worst is Oil and Gas. The remaining measures do not agree with the MPPM, neither on the two best performing sectors (Basic Materials and Consumer Goods in their ranks) nor the second worst sector (Financials). However, all the performance measures were in agreement on the worst performing sector (Utilities).
Finally, after comparing conventional as well as Islamic sector portfolios during the sub-period of the financial crisis, the conclusion is that the best (Consumer Goods for conventional and Consumer Services for Islamic market) and the worst performing sectors (Financials for conventional and Utilities for Islamic market) differ depending on the market. Furthermore, the second best and the second worst performing sectors (Health Care and Oil and Gas, respectively) coincide for both markets.
Moreover, most Islamic sector portfolios, as a whole, show higher values for all the ratios than conventional sector portfolios. So, this implies a better performance management of the Islamic sector portfolios. Table 6 provides the performance measures results for all the ratios during the post-crisis sub-period for conventional as well as Islamic sector portfolios (first and second panels, respectively).
Post-Crisis Sub-Period (January 2011-December 2015)
Looking at both panels, there is clear evidence that for both conventional and Islamic sector portfolios, Health Care is the best performing sector, followed by Consumer Services, while Basic Materials is the worst performing sector, followed by Oil and Gas throughout the post-crisis sub-period. Therefore, it is important to highlight that there is virtual unanimity on these outcomes for all the performance measures, including the MPPM. Specifically, it is the only period where there is unanimity between all the performance measures and even between conventional and Islamic markets. In addition, most Islamic sector portfolios, in general, present higher values for all the ratios than conventional sector portfolios, implying a better performance.
Extended Statistical Analysis of the Results
To corroborate the results, an extended statistical analysis of the results has been implemented. Specifically, this section includes a threefold analysis: First, the differences in the mean, median and variance between Islamic and conventional sector portfolio performance measures in the full sample period as well as the three sub-sample periods have been examined. Second, the value-at-risk (VaR) has been calculated to test the riskiness of Islamic and conventional sector portfolios. Third, the economic loss function of the Islamic and conventional stock markets has been analyzed.
Thus, it would be interesting to test whether these differences between Islamic and conventional performance measures are statistically significant [40] by using standard statistics for the analysis of the mean (Anova F Test), median (Kruskal-Wallis test) and variance (Levene test). These differences are shown in Table 7 , distinguishing between the MPPM test in Panel A and the Omega ratio in Panel B. As can be seen, the differences in the mean, median and variance do not show statistical significance, although the highest values are in the crisis period, confirming our results.
On the other hand, in order to evaluate the riskiness of Islamic and conventional sector portfolios, we also obtained the time-varying value-at-risk (VaR), which is a predominant risk measure after that the conditional volatility has been estimated by a stochastic model (please see the conditional Sharpe shown in Equations (7) and (8) ).
The VaR is calculated at the 99% confidence level by filtered historical simulation, according to the following expression:
VaR t+1 = µ t+1 + σ t+1 Quantiler t n t=1 (11) where µ t+1 and σ t+1 are the conditional forecasts of the mean and the standard deviation. Thus, once we obtained the VaR measures for each index, we evaluated the riskiness of the portfolio through some economic loss function [41, 42] , among others. According to [41] , the economic loss function examines the distance between the observed returns and the forecasted VaR when the losses are uncovered. Specifically, we estimated the loss function proposed by [43] as follows: Table 8 collects the filtered historical simulation estimates of the VaR for conventional as well as Islamic sector portfolios, confirming the better performance of the Islamic stock market and some sector portfolios-mainly during the global financial crisis. Finally, Figure 1 exhibits the time-varying economic loss function of the Islamic and conventional stock markets. The shaded area confirms that losses in conventional sector portfolios are higher than those in their Islamic counterparts during the global financial crisis. 
Overall Comments
In conclusion, Islamic sector portfolios outperform conventional sector portfolios in the full period as well as in the three sub-sample periods analyzed in this paper (pre-crisis, crisis and postcrisis sub-periods) for all performance measures (Jensen's ratio shows a superior performance of conventional sector portfolios only in a few cases).
Moreover, in general and according to the most elaborated performance measure-the MPPM statistic (The MPPM statistic has been chosen to draw general conclusions because it is the only dynamic performance measure of this research that takes into account the four moments of the probability distribution function and, moreover, it is resistant to the manipulation of performance scores unlike the other static measures that can be subject to manipulation and so, they can obtain misleading conclusions. Therefore, the MPPM is the most reliable and accurate performance measure)-, Health Care is the sector with the best performance results, while Financials is the sector with the worst performance results for the Islamic as well as the conventional stock market. In detail, the comparison between the best and the worst performing sectors provides the following concluding results. On the one hand, the MPPM value of Heath Care (the best performing sector) is −1.14824 and −1.14974 for conventional and Islamic stock markets, respectively, in the whole sample period; −1.80062 and −1.80185 in the pre-crisis sub-period; −0.49393 and −0.48997 in the crisis sub-period (although in this second sub-period, Health Care is the second best sector); and, finally, 0.11578 and 0.11033 in the post-crisis sub-period. According to these results, the value of the MPPM varies from −1.8 in the pre-crisis sub-period to 0.1 in the post-crisis sub-period. So, the best performance with regard to the MPPM correspond to the post-crisis sub-period, where these values are remarkably positive for both conventional and Islamic sector portfolios. On the other hand, the MPPM values of this measure for Financials (the worst performing sector) is −1.24019 and −1.26472 for conventional and Islamic stock markets in the total period; −1.81419 and −1.91799 in the pre-crisis sub-period (although the worst sector is Technology for both markets, with a MPPM value of −1.92190 and −1.92804, respectively); −0.84422 and −0.6299 in the crisis sub-period (although Utilities is the worst performing sector in the Islamic market, with a value of −0.74971); and, finally, −0.00348 and 0.03587 in the post-crisis sub-period (where the worst sector portfolio is Basic Materials, −0.16724 and 
In conclusion, Islamic sector portfolios outperform conventional sector portfolios in the full period as well as in the three sub-sample periods analyzed in this paper (pre-crisis, crisis and post-crisis sub-periods) for all performance measures (Jensen's ratio shows a superior performance of conventional sector portfolios only in a few cases).
Moreover, in general and according to the most elaborated performance measure-the MPPM statistic (The MPPM statistic has been chosen to draw general conclusions because it is the only dynamic performance measure of this research that takes into account the four moments of the probability distribution function and, moreover, it is resistant to the manipulation of performance scores unlike the other static measures that can be subject to manipulation and so, they can obtain misleading conclusions. Therefore, the MPPM is the most reliable and accurate performance measure)-, Health Care is the sector with the best performance results, while Financials is the sector with the worst performance results for the Islamic as well as the conventional stock market. In detail, the comparison between the best and the worst performing sectors provides the following concluding results. On the one hand, the MPPM value of Heath Care (the best performing sector) is −1.14824 and −1.14974 for conventional and Islamic stock markets, respectively, in the whole sample period; −1.80062 and −1.80185 in the pre-crisis sub-period; −0.49393 and −0.48997 in the crisis sub-period (although in this second sub-period, Health Care is the second best sector); and, finally, 0.11578 and 0.11033 in the post-crisis sub-period. According to these results, the value of the MPPM varies from −1.8 in the pre-crisis sub-period to 0.1 in the post-crisis sub-period. So, the best performance with regard to the MPPM correspond to the post-crisis sub-period, where these values are remarkably positive for both conventional and Islamic sector portfolios. On the other hand, the MPPM values of this measure for Financials (the worst performing sector) is −1.24019 and −1.26472 for conventional and Islamic stock markets in the total period; −1.81419 and −1.91799 in the pre-crisis sub-period (although the worst sector is Technology for both markets, with a MPPM value of −1.92190 and −1.92804, respectively); −0.84422 and −0.6299 in the crisis sub-period (although Utilities is the worst performing sector in the Islamic market, with a value of −0.74971); and, finally, −0.00348 and 0.03587 in the post-crisis sub-period (where the worst sector portfolio is Basic Materials, −0.16724 and −0.16698, for the conventional and the Islamic market, respectively). Based on these results, the highest values of the MPPM and so, the best performance, also correspond to the post-crisis sub-period for both conventional and Islamic sector portfolios.
Therefore, in summary, the best performance according to the MPPM-both for the best performing sector, Health Care, and for the worst performing sector, Financials-corresponds to the post-crisis sub-period, not only in conventional but also in Islamic stock markets.
Conclusions
The aim of this paper was to study the performance of Islamic and conventional sector portfolios and to compare whether conventional indices perform better or worse than their Islamic counterparts depending on the stage of the economy for the period between January 1996 and December 2015.
Thus, this research compared Islamic and conventional sector portfolios using different types of performance measures. Specifically, this paper applied standard performance measures such as Jensen's, Treynor's and Sharpe's ratios, as well as two further ratios, the Sortino ratio and the conditional Sharpe ratio, to solve different drawbacks of the well-known Sharpe's ratio and, additionally, two more recent and precise performance measures that take into consideration the four moments of the probability distribution function (mean, variance, skewness and kurtosis), the Omega ratio and the MPPM. Moreover, the MPPM is a dynamic performance measure which prevents the manipulation of performance scores by adjusting the return distribution through dynamic trading and so, it is the most accurate and sophisticated performance measure. In this way, it was possible to obtain evidence about which are the best and the worst performing sectors in both conventional and Islamic stock markets.
In addition, for robustness, since the performance can also depend on the stage of the economy, in this study, three different sub-periods of analysis have been distinguished: Before, during and after the recent global financial crisis. So, this paper defined which type of sector portfolios perform better according to the stage of the economy. Moreover, to test the robustness of our results, we implemented an extended statistical analysis. It consisted of studying the differences in the mean, median and variance between Islamic and conventional sector portfolio performance measures in all the periods, the value-at-risk (VaR) to test the riskiness of Islamic and conventional sector portfolios, and, finally, the economic loss function of the Islamic and conventional stock markets.
In this sense, with the analysis of the total sample, we can conclude that Health Care is the best performing sector, whereas Financials is the worst performing sector for most performance measures in conventional as well as Islamic stock markets. For robustness, the second part of the analysis split the whole sample period into three different subsamples, and diverse conclusions were drawn depending on the sub-period analyzed. Specifically, in the pre-crisis sub-sample period, Health Care is the best performing sector, while Technology is the worst performing sector for both conventional and Islamic stock markets. Subsequently, during the recent global financial crisis sub-period, the sector that presented a significant excess in returns was Consumer Goods for the conventional index and Consumer Services for the Islamic counterpart. On the contrary, the worst performance corresponds to the sector Financials in the conventional market and Utilities in the Islamic market. So, the results are not consistent for both markets in this second sub-period that includes the financial crisis. Finally, during the post-crisis sub-period, Health Care is the sector with the best performance behavior, while Basic Materials is the sector that performs worse in both conventional and Islamic markets. In general, and according to the most recent and completed performance measure, the MPPM, Health Care is the best performing sector, whereas Financials is the worst performing sector for the Islamic as well as the conventional stock market.
Additionally, the period after the recent global financial crisis exhibits the best performance according to the MPPM not only for the best performing sector, Health Care, but also for the worst performing sector, Financials, in both conventional and Islamic markets. This result shows the emerging signs of economic recovery, as well as confirming that the sector portfolio performance actually depends on the stage of the economy.
Moreover, Islamic sector portfolios, as a whole, perform better than their conventional counterparts for all performance measures during the whole sample period, as well as in the three sub-sample periods (before, during and after the recent crisis). Our extended statistical analysis confirms this relevant result, which might be due to the limitations established by Islam, mainly concerning the ban of interest rates as well as of gharar and maysir. That is to say, the higher risk-adjusted returns of the Islamic sector portfolios, even during the recent global financial crisis, can be justified, among other reasons, by the diluted uncertainty and speculation, as well as the fact that Islamic finance prevents interest rates that have a negative impact on the economy.
It is of great interest to highlight the main contribution of this paper to sustainable development, since Sharia-compliant assets can be used as hedging assets to improve the sustainability of unattractive performance portfolios by offering portfolio managers the possibility to diversify stock portfolios in these assets and, consequently, to reduce their systematic risk, primarily in financial crises.
To conclude, the results obtained with the calculation of the performance measures (Jensen's, Treynor's, Sharpe's, Sortino's, conditional Sharpe, Omega's ratios and the MPPM) used in this paper further ratify the importance of the subject at present, which is advancement in the financial sphere. As the Islamic banking system tries to meet the needs of Muslim believers, this allows them to reconcile the financial sphere with the religious one.
